In recent years, the processing order during the synthesis of new chemical compounds has been redefi ned. Until now a chemist considered primarily receiving a new compound and only then searched for its potential application. The new philosophy of proceedings forces chemists to answer the question: what physical and chemical properties a new chemical compound must have, and what should be structured. After that it has to be planned how to get the compound including the defi ned budget. The compounds obtained by conventional chemical synthesis are then used to create new functional materials having the properties as scheduled. The paper presents the way of the proceedings from a molecular receptor to a new nanomaterial containing this receptor, so in other words from individual molecules to new material with specifi c and previously planned properties.
INTRODUCTION

Chemical Abstract Service (CAS) Registry
1 in a division of the American Chemical Society is the gold standard for chemical substance information. In the real time every day CAS Registry on the American Chemistry Science servers displays the number of recorded chemical compounds obtained by chemists in the world. CAS Registry at July 2013 contains more than 73 000 0000 unique organic and inorganic chemical substances, such as alloys, coordination compounds, minerals, mixtures, polymers and salts. CASREACT® system, produced by CAS, contains: more than 51.9 million single-and multi--step reactions -available with SciFinder and on STN, more than 13.6 million additional synthetic preparations available with SciFinder, CHEMLIST® (Regulated Chemicals Listing), produced by CAS, -an electronic collection of thousands of chemical substances that are regulated in key markets across the globe. CHEMLIST contains more than 297 000 substances.
This huge number of chemicals obtained every day shows that a synthesis of chemical compound is not limited by the capabilities of chemists but it may be restricted only by budget. One can now ask the question: why the chemists continually strive to synthesize new chemical compounds, when 70 million chemical compounds are already obtained and the vast majority of them without determined properties.
At this point it creates a dilemma because chemists are interested in a compound itself, while customers of chemistry are interested in the chemical properties of a product and its infl uence on the environmental protection. The traditional methods of chemicals' synthesis satisfy the demand for products that are functional in large molecular systems. On the other hand, a dynamic development of nanotechnology enforces the necessity of receiving products with specifi c properties. In recent years, there has been redefi ned a processing order of working of a chemist during the synthesis of new chemical compounds. Until now receiving of a new compound has taken a priority over searching for a potential application. . The process from the molecule, that is characterized by the well-studied properties, to modern material chemistry is limited only by the imagination of chemists and the demand for new organic materials in the nanotechnology as well as for a new generation of the selective measurement nanosystems.
Gaining knowledge about the synthesis methods of chemical compounds with planned construction site, both in terms of arrangement of atoms and functional groups, as well as spatial structure, allowed to obtain a number of new molecular receptor systems that are capable of creating host-guest complexes. The paper presents the way of the proceedings from a molecular receptor to a new nanomaterial containing this receptor, so in other words from individual molecules to a new material with specifi c and previously planned properties.
RESULTS AND DISCUSSION
Molecular receptors are systems capable of binding other molecules/ions (analytes) in active components of their structure forming host-guest complexes. The ability of analytes (guests) of binding to receptors depends on the degree of structure matching the host and guest molecules in terms of spatial and energy. The interaction energy of molecules in a host-guest complex is a measure of molecular recognition selectivity and a complex stability. Molecular receptors can be divided into several types according to the structure and the method of the guest molecule binding:
Receptors binding guest (analyte) molecules by covalent bonds in a reversible process, with a low equilibrium constant (Fig. 1) ; Receptors binding guest molecules by non-covalent bonds:
-Acceptor receptors, having lone electron pair in their structure, forming donor-acceptor bonds with donor guest (analyte) molecules; -Donor receptors, having a substituent in their structure capable of attachment of lone electron pair, forming donor-acceptor bonds with guest (analyte) molecules that carrying lone electron pair; -Receptors having non-polar substituents forming weak hydrophobic bonds with non-polar guest (analyte) molecules;
-Receptors forming hydrogen bond with guest (analyte) molecules; -Ionic receptors forming ionic bonds with cations, anions and salts;
-Receptors forming bonds with guest (analyte) molecules by spatial matching of reactants in host-guest complex.
The structures of receptors described and the type of interactions with an analyte are presented in Figure 2 .
thus the number of those atoms determines inorganic--organic properties of hybrid materials. A synthesis of hybrid systems requires the presence of reactive groups in a molecular receptor and an inorganic carrier capable of covalent bond formation while maintaining the structure and properties of that receptor. In order to maintain those properties and also the lability of organic part in solution, the receptor is often deposited on the surface indirectly through the linker (Fig. 3) . Owing to an unlimited number of molecular receptors capable of selective binding of analytes with a different structure and properties, it is possible to apply them for the preparation of new nanomaterials. The receptors would be located surface on the of an inorganic carrier characterized by nanometric dimension. Such hybrid systems combine the physical properties of nonomaterials (dependant on the nanoparticle size) and the chemical properties of molecular receptors deposited on the surface. The properties of hybrid systems depend on the ratio of the surface atoms to the total number of atoms in the nanomaterial. All surface atoms of a nanomaterial can be used for the deposition of receptor molecules, It is worth discussing wider the subject of surface functionalization by different types of linkers (Fig. 4) 5 . The fi rst group, zero-length cross-linkers, are molecules responsible for the activation of surfaces. Within this group, surface activation by silanization with different reactive silanes is particularly popular. Hombifunctional cross-linkers have reactive groups at both sides in order to conjugate the same functional groups. They are used in excess in order to avoid blocking both reactive groups. On the other hand, heterobifunctinal cross-linkers are supposed to connect molecules with different functionalities. The last group consists of cross-linkers with three equal or different reactive groups for connecting of three chemical species.
Inorganic-organic hybrid materials with selective molecular receptors are obtained on the basis of silica, carbon nanomaterials, organosilicon polymers, magnetic particles, bio-organic polymers (chitosan, alginates), metals, semiconductors and quartz. Such numerous variety of nano-carriers as well as the possibility of surface functionalization by organic molecules that determine the chemical properties of new materials, set out the way to obtain materials with the desired properties. A clarifi cation of nanomaterial properties determines a selection of an organic molecule used for functionalization. Visualization of the surface functionalization and the binding of analytes is shown in Figure 5 .
The process from a molecule to a new nanomaterial with specifi ed properties is carried out in several steps:
1. Synthesis of molecular receptor of specifi ed chemical properties;
2. Modifi cation of the receptor by an introduction to its structure a linker with a reactive terminal group; 3. Selection of nano-carrier according to the properties and the size of nanoparticles; 4. Functionalization or modifi cation of nano-carrier in order to obtain reactive functional groups on the surface; 5. Synthesis of nanomaterial during substitution reaction of a receptor to a carrier surface;
6. Confi rmation of assumed properties in practical applications.
The process can be described with a few examples.
S y n t h e s i s o f n a n o m a t e r i a l s c a p a b l e o f s u g a r b o n d i n g Arylboronic acids 6-14 belong to a group of molecular receptors capable of sugar bonding in a reversible process with a covalent bond formation ( Figure 6 ).
While the process of nanomaterials formation capable of sugar bonding is presented in Figure 7 . 
Derivatives of 2,2',6,2'-terpiridine 15-22 belong to a group of molecular receptors capable of ion bonding in a reversible process with ionic bond formation (Fig. 8) .
molecule with the well-studied properties to nanotechnology depends only on the imagination of chemists and demands of consumers for new materials in chemical analysis, pharmacy, medicine and industry. Molecules of a receptor can be deposited on the surface physically or chemically through covalent or ionic bonds (Fig. 9) .
The process of a synthesis of 2,2',6,2'-terpiridine derivatives that are capable of bonding with surface is presented in Figure 10 .
The exemplary nanomaterials described in this paper, capable of sugar or ion binding retain the properties of molecular receptors and nanocarriers.
A basic research in which we defi ne the properties of individual molecules -molecular receptors -could initiate the use of these compounds in the synthesis of new materials with specifi c properties or designing of selective miniature measuring systems. The search by consumers of new materials with specifi ed properties forces chemists to change their approach to a synthesis of chemicals. Currently, there is a demand for materials with specifi ed properties rather than the synthesis of new materials with potential use. The way from a single
